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×TØ8ÙlÚ+ÛuÜ&Ý�Ú
Þ b	�^:g&l^���	6x&^A	�g&\&`�X�Aa�z¶Ã	f\�^:�AaÕe ��� l^
	�¶8�Aa& ° ]cec]®`�	fbT]®b&b�l^�²���^ � ` v l^�	�¶W���8�
� ��ß�ßf�p° ]ce®]c`�	fbg�	f\�àGe_�² ° ]cg��gTr6]c`�^A	 ° ��^E]_xÊg�l���`���	�^ ° a � ¯�Mà�l�b�r � b�\&¶ � `��A\�^:�g3[$��a&] ° b&	���zg� ° `�^:]cà� ° ]cbÕg&l� � ]ce3�Aa�° x'�`l]_áG` � �A]_	fb � b&gÊ�Aa�¸�� ° � ° 	�¶ � ece'�Aa& °  ° �b ° 	�^ ° [$�� ° \&e_� °�� ^A ° \&r6r � ^:]c{l�g � b&g ° a�	©Ì¦�Aa � � ��âfãg�l���`���	�^ °l� ¶�\&ececáGeG�Aa&�^A�ä�\&]_^A�r>�b�� °Ä� b&g � ^:�^A � g � ��	6à'�r>	f\&b����g3[
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��a�Õ��^ � ` v ]cb&º ° ��^ � ��lº � 	�¶¸�Aa&O���8�
�ç���x'l^:]®r>�b¢��è  lé ] ° à ��° �gÈ	fb � �A]cr>Êx&^:	utÓ�`��A]_	fbê`:a � rMà'l^ë ��mkZ�ì � b&g �M° ]cec]c`�	fb6¯�l^A����p��^ � ` v l^ ë ��í��
ì-è �©é [ Þ �ka ��° à'l�bpx&^A	�x'	 ° �g�è �©é ��	 � gGg � bp]®b¢��l^:r6�g&] � ��e ��� l^kÌ-]_�Aa6aG]_�F^A ° 	fec\&�A]_	fb � ^A	f\Gb&g ����î rïà'l�´Ìkl�bÑ�Aa& ° 
g�l���`���	�^ ° ��	0a��e_x6�Aa&
r � �A`Ea&]cb�º�	�¶3��^ � ` v�°¶Ã^A	frð�Aa���m�Z � bGgñaG]_� ° ^A�`�	fb ° ��^:\G`����gò]cb=�Aa&Ê��í�� � b&gñ`�	fb ° �ä�\��b��Ae � ��	�]cr>xG^A	+¯��Aa�	+¯�l^ � ecex�l^:¶Ã	�^:r � b&`�X	�¶8�Aa&¸��^ � ` v ]cb�º�[��a&] ° b�lÌóg�l���`���	�^ � ��	0à'¸]cb ° � � e®e_�gp]cb �����f��� Ì
]ceceGr ��v ¸�Aa�X¶Ã	f\�^:�AaTe ��� l^�	�¶��Aa�¸]cb&b�l^k��^ � ` v l^ � b&g] ° r � g�M	�¶ ����� g�	f\�àGe_�² ° ]cg��gÊr6]®`�^A	 ° ��^:]_x ° ]cec]®`�	fb�g�l���`���	�^ ° ë �&� j ìE[ µ ]_ºf\&^A °0 M� b&g � g� ° `�^:]cà�M�Aa�º�l	fr>l��^:]c` � eF`�	fb�áGºf\�^ � �A]_	fbO	�¶W�AaG] ° �&� j e ��� l^�[z�-a�Mà � ^A^A�eC`�	fb ° ] ° � ° ]®b ��� e � gGg�l^ °�° \�x&x'	�^A�A]cb&º  �ô° ]cec]c`�	fbg�l���`���	�^ ° [
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µ ]cºf\�^A  �ö ��^ � ` v�° ¶·^A	fr ô ��\s÷X��\Ol¯��b¢� °z� �0ø ù ���ûú ����� q�líüa � ¯�>à'l�bO^A�`�	fb ° ��^:\G`����g�a�l^A
]cb��Aa�T]cb&b�l^M��^ � ` v l^0	�¶
���8�
�z[���a&p�Aa�^AlT]cb���l^:b � eWe ��� l^ ° 	�¶�g�^:]_¶·� ° ]ce®]c`�	fbÉg�l���`���	�^ ° ë ��í��
ì � ^A¯�] ° ]_àGe_ ��° Ì��e®e ��°k° \�^A^A	fbGg&]cb�º¸�Aa��rü�Aa�
¶Ã	f\�^:�AaÑe �+� l^�	�¶Hr6]c`�^A	�² ° ��^E]_xÑg�l���`���	�^ ° ë �G� j ìE[¢ý$�ecec	+ÌÖg�	�� °xG]cb�x'	f]cb����Aa�Õr> ��° \&^A�gþx'	 ° ]_�A]_	fb«	�¶
^:�`�	fb ° ��^:\&`����gþx � ^A�A]c`le_ ° `�^A	 °A° ]cb�º�e � g&g�l^  �� �Aaò	�¶
�Aa���&� j [��a�zÿs² � ��] ° ] °�� ec	fb�º>�Aa�z��\Õà' � rÕ[

µ 	�^S�Aa�6x&^A	�g&\&`��A]c	fb�	�¶k�Aa&pÌ-a�	fec6g�l���`���	�^ � ]_��a ��° à'l�b=g��`l]cg&�g���	�r � b�\�¶ � `��A\�^A ßf��� �&� jS��Aa � �¸] °¸����� ¶Ã	�^X�Aa�>à � ^A^A�e8]_� ° �e_¶ � bGg�� �Õ� ]cr6]cb�º � �¸x&^A	©¯�]cgG]cb�ºÑg&l���`���	�^ ° ¶·	�^¸x&^A	���	�� � x'6r>	�g&\&e_ °l�° x � ^A�r>	�g&\&ec °k� bGg � e ° 	 ° x � ^A¸¶·\Gece � ²��ä�\&]cx��gTe � g&g&l^ ° [Þ �6a ��° à'l�bÈb��`� °A°:� ^ � ��	É�� ° � � ece��Aa� ° �b ° 	�^ °6� e_	fb�º��Aa&Êx&^A	�g&\&`��A]_	fbþxG^A	�`� °:°6° 	 ��° ��	ñg��²`l]cg�0Ì-a�l�Aa�l^z�Aa� �O� ^: � `l`�lx&���gÉ¶·^A	fr 	�^z^A tÓ�`����g=��	Ê�Aa�6±�\�^:] °���°¸�  ° \�^A6`�	fr>x � b � Ì-a&]c`Ea�a � gr � b�\&¶ � `��A\�^:�g��Aa��rÕ[M�-a� ° 0�� ° � °z� ^: � e ° 	Ê\ ° �gO��	Êg�l��l^:rp]cb�0�Aa�0	�x'l^ � �A]_	fb�`�	fb&g&]c�A]_	fbO	�¶� � `Eag�l���`���	�^�[6��a� � Ì�l^:6g�láGb��g � b&g�`�	fb&gG\&`����g � ���Aa� Þ b ° ]_�A\&�Xg&S^:�`:a�l^:`Ea�T��\&à � ��	fr6]cä�\� ë Þ �- ° ì� ������^ ��° à'	f\�^:º�[

 



µ ]cºf\�^A ��ö�j ^ � Ì-]cb&ºT	�¶�	fb�>	�¶W�Aa& ��� e � g&g�l^ °X° \&x&x'	�^A�A]cb�º  �ô r6]c`�^A	 ° ��^E]_xOg&l���`���	�^ ° `�	fb&b&�`����g���	�Aa��]_^¸^A � g�	f\&���e_�`���^A	fb&]®` ° [6��a�6`le_	 ° l^�¯�]clÌïg&] ° xse ����° �Aa�6Ì ��� r>	�g&\&e_ °X� ^A � ^:^ � b�º��g � e_	fb&ºÊ�Aa�e � g&g�l^�[F��a&�e_�b�º��AaÕ	�¶8�Aa�ze � gGg�l^�] ° x � ^A^ � ece_�e���	6�Aa�Sÿ ë 	�^�à' � rÑì � ��] ° [

Þ bÊ�Aa&] ° b�	��� � �Aa�¸�� ° � ° \ ° �g��	Ñg&l��l^:r6]cb�X�Aa�M]cb¢��^E]cb ° ]c`�`:a � ^ � `���l^:] ° �A]®` ° 	�¶C � `:aOg�l���`���	�^ °�� ^Ag�l� � ]ce_�g3[ Þ b ° �`��A]_	fb ���G° x'�`l]_áG` � �A]_	fbT	�¶C�Aa�M�&� j ¶·	�^����8�
� � ^A¸^Al¯�]_lÌk�g3[ Þ bÊ�Aa�¸¶Ã	fe®e_	+Ì-]®b�º0	fb� °l��Õ� b&g ß�� �Aa�p`Ea � ^ � `���l^:]_{ � �A]c	fb=�� ° � °S� ^Apg&láGb��g � b&gÉ�Aa��bÉ�Aa�	�^:	f\�ºfa&e � g� ° `�^:]_à'�g ��° ��^A °A° ]®b�ºÕ�Aa����x'l^:]cr6�b¢� � e�x&^A	���	�`�	feÆ[z��	fr>S^Alx&^A ° �b¢� � �A]_¯�6r6 ��° \�^A�r>�b�� °X� ^A � e ° 	Tx&^A	©¯�]cg&�g3[ µ ]cb � ece �Ê� ece��Aa��� ° � ° ^A ° \&e_� ° 	�¶��Aa� ß�ßf� �G� j xG^A	�gG\&`��g0à � �Aa��áG^:rJ±W\�^E] °���°C�  ° \�^: °l� ]cb0	�^Eg�l^$��	�¶�\&ece_ásecef�Aa�Ä	�^Eg�l^	�¶ ßf��� �G� j ��	>�Aa&M������� ° x��`l]cáG` � �A]_	fb ��� ^A ° \Gr6r � ^:]_{l�g]cb ° �`��A]_	fb���[W��a&�^: ° \&e_� ° 	�à&� � ]cb&�g � ^A\ ° �g��	pg�lásb� � ä�\ � ec]_� � `�^:]_��l^E] � [
� KM1T"$7$9��67��k%39A*
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��a�Xº��b�l^ � eHe ��� 	f\��Ä	�¶ � g�l���`���	�^X] ° g�^ � Ì-b]cbá&ºf\�^A � [kqXl	fr>l��^:]c` � e � bGgÕ�e_�`���^:]c` � e ° x��`l]cáG` � �A]_	fb¶Ã	�^-g&l���`���	�^ °-� ^AMec] ° ���gÕ]cb� � àse_  �� ¶·	�^ � r>	�^AMg�l� � ]ce_�gÕec] ° �A]cb�º � `�	fb ° \Ge_��^Al¶Ãl^:�b&`�Ñè ôué [¹ bT��	�xÕ	�¶��AaG] °�° x'�`l]_áG` � �A]_	fb ° 	fr>X^A�ä�\&]_^:�r>�b¢� ° a � ¯�¸��	>à' ° l��¶Ã	�^Ä�Aa��rp]cb&]crS\&rïb�\&rMà'l^k	�¶`�	�^A^A�`��Ae � 	�x'l^ � �A]cb�º ° ��^E]_x ° [ Ë Ma � ¯�z`�	fb ° ]cg�l^A�gÕ�Aa&¸¶Ã	fecec	+Ì-]cb&ºSx'	 °A° ]_àGe_Xg�l¶·�`�� ° ë g� � g ° ��^:]_x ° ì ö
 [�xG]cbGa�	fe_ ö �Aa�6g&�`�	f\�xGec]cb&ºÑ` � x � `l]_��	�^M] °¸° a�	�^A�Ó²´`l]c^:`l\&]_���gOÌ-a&]®`:a�r> � b ° �Aa�>]cr6xGe � b����g ° ]cec]c`�	fb° ��^:]cxÊ] °Äj Z�²´`�	f\�xGe_�gÊÌ-]_�Aa�Aa� � e®\&r6]cb&]®\&rQ	fb�
	
� [-`l\�� ° ��^E]_x ö �Aa� � ec\Gr6]cb&]c\Gr ° ��^E]_xÕ] ° `l\�� �&��°
� `�	fb ° �ä�\��b&`���Aa&�r> ��° \�^A�g�g��`�	f\�xGec]®b�ºS` � x � `�²]_� � b&`�M] ° e_	+Ìkl^-�Aa � bÊ\ ° \ � e®e � 	
� [ ° a�	�^:�Ó²´`l]_^:`l\&]_� öX° 	fr>6b&�]_ºfa¢à'	�^:]®b�º ° ��^E]_x °¸� ^A ° a&	�^A�Ó²´`l]_^:`l\&]c���g � ]cb ° \&`Ea � ` ��° 6�Aa�6r> ��° \�^A�gg��`�	f\�xsec]cb�º0` � x � `l]_� � b&`�S] ° rS\&e_�A]_xse � �gTà � �Aa�zb�\&rMà�l^Ä	�¶ ° ��^:]cx °Ä° a�	�^A�Ó²´`l]c^:`l\&]_���g��	�º�l�Aa�l^+[

��a�¸r � ��]crM\Gr b�\Grzà'l^Ä	�¶Cg� � g ° ��^:]cx ° x'l^ ° ]cg�¸] °Ä° x��`l]cá&�g��	6à'�e_	+Ìkl^��Aa � b����b3[
�



42 mm

75 mm

Guard ring 
Bias ring

Stereoscopic angle 
mradα  =  35 

767766 768

1 2 3 4 5 767766 768

1 2 3 54

Strip number
p-side

n-side
Strip number

µ ]cºf\�^A ��öFj ^ � Ì-]cb�ºS	�¶ � g�	f\�àGe_�² ° ]cg��g6r6]®`�^A	 ° ��^:]_x ° ]cec]®`�	fb6g�l���`���	�^ÄÌ-]_�AaÕ���8�
� ° x'�`l]_ás` � �A]_	fb3[C��a�° a�	�^A�� ° ��g&]cr6�b ° ]_	fb � a��b&`��^A	f\�ºfa&e � �Aa� ° ��^:]cx ° �Aa��r ° �e_¯� °l� ] ° 	�^:]_�b����g � ec	fb�ºM�Aa&¸ÿÊ	�^�à� � r � ��] ° [

��	�� � e � ^: � ã ��� ß¢� rpr�° �b ° ]_�A]_¯� � ^A � ã�� �  ��r6r�º�l	fr>l��^:]c` � e �Aa&]c` v b& °A° �������Ö � î r° x��`l]cáG` � �A]_	fb b�\&rzà'l^Ä	�¶ ° ��^:]_x ° ã�ô �>x'l^ ° ]cg�° ��^:]cx ° g&]cr>�b ° ]_	fb ° ßf�����fôuî r�� � � î rxG]_�A`Ea â � î r° ��l^Al	 � b�ºfe_ � �6r>^ � g
b�	��&	 � �A]®b�º ° ��^:]_x °	�x'l^ � �A]cb�º>¯�	fec� � º� ë í��¢ì ���
�-í � b&g�º�^: � ��l^8�Aa � bz�Aa�kg�lxGe_l�A]c	fb¯�	fe_� � º� ë��  l� íïìà&^A ��v g�	©Ì-bÕ¯�	fe_� � º� ���
�>¯�	fe_� °�e_�`���^:]c` � e e_ ��v�� º�M`l\�^:^A�b¢�Ä�Aa&^A	f\�ºfaºf\ � ^:gÊ^:]cb�º ��� î �° x��`l]cáG` � �A]_	fb àG] ��° `l\&^A^A�b�� � �uî �à&^A ��v g�	©Ì-bñ¯�	fe_� � º�Õ	�¶-g��`�	f\�xsec]cb�ºO` � ²x � `l]_��	�^ ° �  l����� 	�^�� � � � �
àG] ��° ^: ° ] ° ��	�^ ° �  l�Ñ�! 

� � àGe_  �ö ��x'�`l]_ás` � �A]_	fbT¶Ã	�^
�Aa�M�&� jS� �����^ � `����g�¶·^A	fr è ô�é [
��a�Wb�\&rMà'l^Å	�¶&b�	f] °A�X° ��^:]_x ° ë �  l� x�l^ ° ]cg�©ìHa ��°8� e ° 	���	�à'W� ��v �b0]cb���	 � `l`�	f\&b���Ì
a��b � `l`�lx&�A]®b�º	�^
^A t��`��A]cb�º � g�l���`���	�^�[X�Qb�	f] °��Õ° ��^E]_xOa ��°
� b�	f] ° Mº�^A � ��l^X�Aa � bO�Aa�^AlM�A]cr> ° �Aa�Mr6 � bOb&	f] ° z	�¶� ece ° ��^E]_xÑ	�¶Å�Aa��`�	�^:^A ° x'	fb&g&]cb&º�g�l���`���	�^ ° ]cg��[F��a&l^A � ^:
	fb&e � �´Ìk	S���x'l^:]cr>�b�� � e&Ì ����° ��	>g&] ° `�	©¯�l^b�	f] °��É° ��^E]_x °lö �]_�Aa�l^Sà � r> � bþ	�¶ � x&^A	�x'l^S^A � g�	f\��S	�¶��Aa� ° ]_ºfb � ek`�	fece_�`����gþà � �Aa� ° ��^:]cx=Ì-a&]®`:aa ��° ��	�à'6`�	fb&b&�`����g=��	 � x&^A � r>xsec]_á&l^"	Å�]_�Aa�l^zà � r> ��° \�^E]cb�º�Aa�pe_ ��v�� º�`l\�^A^A�b��¸�Aa�^A	f\�ºfa=�Aa�t�\&bG`��A]_	fbÉ	�¶Ä�Aa&] °z° ��^:]cxH[Ê��a�Ñ¶Ã	�^:r6l^Sr>l�Aa&	�g«` � bñb&	��zà'Ñ\ ° �g=g&\�^E]cb�ºÊx&^:	�g&\G`��A]_	fb��� ° �Sà'�` � \ ° à � ^A ° ]ce®]c`�	fb ° �b ° 	�^ °z� ^A6�� ° ���g«a�l^A�[6��a�6e � ����l^M] ° ]cr6x�	 °:° ]_àGe_ ��° Ìk�ece ° ]cbG`�S�Aa&l^Ap] ° b�	ÊgG]_^A�`��`�	fb¢� � `��
��	6�Aa� ° ]®ec]c`�	fb ° ��^:]_x ° �Aa��r ° �e_¯� ° 	fbÕ�Aa�¸Ì � ¶Ãl^+[
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��a�\ ° b�	f] °A�0° ��^:]_x °$� ^:
g�l��l^:rp]cb��g6]cb �z° \&à ° �ä�\��b¢� ° � � º�
	�¶3�Aa&-x&^A	�g&\&`��A]c	fb0	�¶3�Aa�X�&� j Ì-a��b¶·\&e®e�r6	�g&\Ge_ ë ° ]cec]c`�	fb ° �b ° 	�^ � b&gÕ�ec�`���^A	fb&]c` ° ì � ^: ��°A° �rMàGe_�g � ^:��� ° ���gÊ	fb � g��g&]c` � ���gÊà��bG`:a3[
# !�"W#&%'#)4>"��p;>9�%'9:*
;
�Å ° � °-� ^Azg&]_¯�]cg��g]cb� Ì�	Ñ� � x' °lö

$ ¯�] ° \ � e��� ° � ° \ ° ]cb&º � às]cb�	�`l\&e � ^ �
$ �e_�`���^:]®` � e3�� ° � ° \ ° ]cb�º � x&^:	�à� ° � � �A]c	fb3[

%'&)( *,+)-/.103254/67-849-
�¦àG]cb&	�`l\&e � ^ � ece_	©Ì ° ��	 � x&x&^:�`l] � ��X�Aa��ä�\ � ec]_� � 	�¶��Aa�¸ec]c�Aa�	�º�^ � xGa&]®` ° ��^:\G`��A\�^AX	�¶Å � `Ea ° �b ° 	�^�[F��a�¶Ã	fecec	+Ì-]cb&ºMx'	f]cb�� °�� ^A�`Ea��` v �g ö

$ ]cg��b��A]_áG` � �A]c	fb	�¶��Aa� ° �b ° 	�^�à � ^A � g&]cb�º � r � ^ v r � g�¸	fbÊ]_� °-° \�^A¶ � `�
	
$ x'	 ° ]_�A]_	fbp	�¶ ° 	fr6 ° x��`l]cáG`-r � ^ v l^ ° ë ° l6è ôué ì�\ ° �gÑ¶Ã	�^Ä�Aa� ��°A° �rMàGe � 	�¶Åg�l���`���	�^ ° 	fbe � gGg�l^ ° 	
$ ° � � ��M	�¶��Aa�M`l\����A]cb�º>�g�º�
	
$ ° � � ��S	�¶C�Aa� ° \&^A¶ � `� � ]_¶C�Aa�l^A � ^A � b �Õ° ` � ^ ° 	�^ °A� r> v ]cb&g	�¶$g&l¶Ã�`�� ° Ì-a&]c`EaÊr �+�Ê�;: �`����Aa�	�x'l^ � �A]_	fbÕ	�¶8�Aa�zg&l���`���	�^�[
�-	�� � ece��Aa��ec]_�Aa�	�º�^ � xGa&]c`�g�l¶·�`�� ° ` � bÑà'-g�l���`����gTg�lx'�b&g&]cb&º�	fbÑ�Aa��]_^ ° ]_{l�<�[F��a � ��] ° Ì-a � `l\��° ��^:]_x ° 	�^ ° a�	�^A�Ó²´`l]c^:`l\&]_� °�� ^:zb�	�� °  � ^:`:a��g�¶·	�^-a�l^A6[���a� ° �x&^A	�àGec�r °�� ^A � `��A\ � ece � g�l���`����g�Ì-]_�Aa�Aa�¸�e_�`���^:]c` � eH�� ° � ° [¹ b� ° a�	f\&e®gÑb�	���¸�Aa � �Ä�Aa � b v�° ��	>�Aa&�¯�]cg�l	>` � r>l^ ��� xGa�	���	 ° 	�¶8e � ^Aº�¸g�l¶·�`�� ° ` � bà'�	�àG� � ]cb��g¶Ã	�^�¶�\�^A�Aa&l^Ä^Al¶Ãl^:�b&`� �G° l�xs]c`��A\�^A ß [
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�
ece$�Aa�Ñ¶�\&b&g � r>�b¢� � e�`:a � ^ � `���l^:] ° �A]c` ° 	�¶�g�l���`���	�^ ° ë í g�lxse_l�A]_	fb � í àG^A ��v g&	+Ì-b � b�\&rzà'l^M	�¶�g� � g° ��^:]_x ° ì � ^A�	�àG� � ]cb��gê¶Ã^A	fr ° 	fr>O�� ° � °°���° ���r � �A]c`�x'l^A¶Ã	�^Er>�g3[ó��a� � ` � b � e ° 	«à�O`:a��` v �gÖà �`�	fr>xGe_�r>�b�� � ^ � �� ° � ° ]c¶8b�l�g&�g3[$� � àse_ �>° \&rpr � ^:]_{l ° �Aa�Mg&] : l^A�b¢�Är> ��° \�^A�r>�b�� ° [��a� ° ��� ° � ° g�	þb�	��Tg& � e-Ì-]c�Aa ]cr>xse � b¢� � �A]c	fb g�l¶·�`�� ° [ �Å	þg�l���`���Aa��r Ì�	f\&e®g ^A�ä�\&]_^:Ê�Aa�°���° ���r � �A]c`�r> ��° \&^A�r>�b��Ê	�¶ � eceX�Aa�É]cb ° ��l^ ° ��^:]_xó` � x � `l]c��	�^�Ì-]_�Aaób&�]_ºfa¢à'	f\�^E]cb�º ° ��^:]_x ° ¶·	�^Ê � `Ea° ��^:]_x � ]cb&`�^A ° ]®b�º�x&^A	faG]_àG]_�A]_¯��e � �Aa��g&\�^ � �A]_	fbp	�¶3�Aa���� ° ��xG^A	���	�`�	fe�[ � 	�^Al	©¯�l^ �G° ]cbG`�-b�	 j Zê`�	fb�� � `��] °�� ¯ � ]®e � àGe_���	0�Aa��]®r>xGe � b����g ° ]cec]c`�	fb ° ��^:]_x � �Aa��tA\&b&`��A]_	fbTe_ ��v�� º�X`l\&^A^A�b���¶·	�^ ° ]cb�ºfec ° ��^:]cx °W��° Ìk�ece��° ¯�	fe_� � º�Mg&^A	�x�]cb�Aa�¸às] ��° ^A ° ] ° ��	�^�` � b�b�	��-à�¸r> ��° \�^A�g3[�-l¯�l^A�Aa&�e_ °A° � Ì�	Ñ`�	fr6r>�b�� °
° a&	f\&ecgTà' � g&g��gÕa�l^A ö

$ ° ]cbG`���Aa� ° x��`l]cáG` � �A]_	fb ^A�ä�\&]_^A Þ às] ��° � �uî � � 	fb�É` � b ��°A° \&r6O�Aa � �Õ�Aa��r> � b¦e_ ��v�� º�`l\�^A^:�b¢�Sx'l^ ° ��^:]_xò] ° e_	+Ì � a�	+Ìkl¯�l^6�Aa&] ° g&	� ° b�	��0���`lec\&g� ��° r � ecekb�\&rzà'l^0	�¶-¯�l^ � b�	f] °A�° ��^:]cx ° 	
$ 	fb��g�	� ° b�	�����x'�`��Õr � b � ]cr6xGe � b�� � �A]_	fbÖg�l¶Ã�`�� °Õ° ]cb&`���Aa��]cr>xGe � b¢� � �A]_	fbêxGa ��° O	�¶M�Aa�x&^A	�g&\&`��A]c	fbòx&^A	�`� °A° ] ° ä�\&]_��Ê^A	�às\ ° �6Ì-]c�AaÈ^A ° x'�`��Ñ��	=�Aa�Oec]_�Aa�	�º�^ � xsa&]c`	fb��¶Ã	�^T�� � r6xGe_�[� 	�^Al	+¯�l^ � �Aa�Xx�² ° x&^ �+� ���`:aGb&]c` ° \ ° �gT��	>]cb ° \Ge � �� ° ��^E]_x ° ¶Ã^A	fr 	fb� � b�	��Aa&l^Ä	fbÑ�Aa&X� ° ]cg�X] °� e ° 	6r6	�^A�^A	�àG\ ° ���Aa � bÕ�Aa�zr6	�^A¸Ì-]cg��e � \ ° �gx&² ° ��^:]_xÊ]cr6xGe � b��l[
R)S!T�UWVYX�ZG[�\^]�_a`PVYb;cdXfe;ghZjiKVYkKeOklU�m�Zjb/mon8i�cqp8Vhm8UWkrZasGZNtNb;Vvu/X�Zqw�VYcxbycjzE{9]�|x}
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µ ]_ºf\�^A ß�ö mWa�	���	>	�¶ � ec]c�Aa�	�º�^ � xGa&]®`
g�l¶·�`���	fb ° �b ° 	�^ ° � � ^  ���� [

r6 ��° \�^A�r>�b�� ä�\ � b��A]_�A]_ ° `Ea � ^ � `���l^:] ° �A]c` ° 	�`l`l\�^A^A�b&`� g&\�^ � �A]c	fbec ��vu� º�S`l\�^A^A�b�� ° Þ ��	�� � e � Þ ºf\ � ^:g �Þ àG] ��° Ì�^:�Äí
í g�lxGe_l�A]c	fb �í à&^A ��v g�	+Ì
b

°���° ���r � �A]c` � � r6]cb
às\&e v ` � x � `l]_� � b&`� Z às\&e v Ì�^:�Äí í g�lxGe_l�A]c	fb ]_¶8b�l�g��g � � r6]cb
]®b¢��l^ ° ��^:]_x ` � x � `l]³²� � bG`� Z ]®b¢��l^ ° ��^:]_x Ì�^A�Äí í g�lxGe_l�A]c	fb ]_¶8b�l�g��g � ��r6]cb
g&�`�	f\�xGec]cb&º�` � x � `l]³²� � bG`� Z g&�`�	f\�xGec]cb&º �Þ e_ ��v�� º�

`l\�� ° ��^:]_x °l�V° a�	�^�²`l]_^E`l\&]_� °l��j Z ° ��^:]cx °���° ���r � �A]c` ë m � b&g� ° ]cg�©ì � ß ��r6]®bx'l^ ° ]cg�
° � � àG]cec]_{ � �A]c	fb Þ ��	�� � e � Þ ºf\ � ^:g �Þ àG] ��° Ì�^:�Ä�A]cr>

e_ ��v�� º� `l\�^A^A�b�� °° � � às]cec]_� � � �Q	�x'l^�²� �A]cb&º>¯�	fe_� � º�
°���° ���r � �A]c` ¯ � ^E] � àGe_

� � àGe_ ��ö ±We_�`���^:]®` � e3�� ° � ° g&láGb&]_�A]_	fbH[

Þ ��] ° ]cb���l^A ° �A]cb&º¸��	 v b�	+Ì a�	+Ì rM\&`Ea6�A]cr6�Ì ��° b�l�g��gp��	zx'l^A¶·	�^:r �Aa��Ì-a&	fe_��� ° �A]cb&º�x&^A	���	�`�	feÆ[� ��v ]cb�ºò]cb���	 � `l`�	f\&b����Aa�Éb��`� °:°A� ^ � a � b&g&ec]®b�º ° ë ° l ° �`��A]_	fb ß [ � ìÕ	�¶M�Aa& ° �b ° 	�^ ° ë � ec]_ºfb��r>�b�� �° Ì-]_�A`Ea&]cb�º��Aa& ° ]cg& � x'	 ° ]_�A]c	fb&b&]cb�ºX	�¶3x&^:	�à� ° ì � b&g � ece&�Aa& °���° ���r � �A]®`-�e_�`���^E]c` � esr6 ��° \�^A�r>�b�� ° 	fb�b�l�g ° ë  l��� ÷ ° � � àG]cec]c{ � �A]_	fb��A]cr>©ì¸r6]cb�\��� ° ��	�¶·\&e®e � `Ea � ^ � `���l^:]c{l � g�l���`���	�^�[���a& ° � � àG]®ec]_{ � �A]_	fb�A]cr>�] ° \ ° \ � ece �Ñ��� r6]cb�\��� ° àG\��Ä`�	f\&e®gÕº�^A	+Ì.\�xÕ��	  l� a&	f\�^ ° ë � ¶�\&ece'b&]cºfa¢�EìE[
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�
ece��Aa�S�� ° � ° a � ¯�>à�l�b�	�x'l^ � ���g�]cb � g��g&]c` � ���g�`le_ � bO^A	�	frð[ �  ��° \&^A�r>�b��X]®b ° ��^:\&r6�b¢� °�� b&g�Aa��]_^z`�	fb&b&�`��A]_	fb °z� ^: °�v l�A`Ea��gñ	fbÉá&ºf\�^:���[Õ��a�pr � ]®b � x&x � ^ � �A\ ° `�	fb ° ] ° � ° ]®b � x&^A	�à' ° � � �A]_	fbg��ec]_¯�l^A�gSà � �Aa&-y � ^:eG��\ °A° `�	fr>x � b ��� r>	�g��e�m'� ������� Ì-aG]c`:a0Ì ��° xGe � `��gp]cb � ec]_ºfa���x&^A	�	�¶&�b&`le_	 ° \�^A�[��a�z�ec�`���^:]c` � e��� ° � ° ë ]cb&`lec\Gg&]cb�º0�Aa�0r>	+¯��r6�b¢� ° 	�¶F�Aa&Mx&^:	�à� ° � � �A]_	fb � b&g��Aa�0`�	fb¢��^A	fe8	�¶W]®b ° ��^:\�²r>�b¢� ° ì � ^AXe � ^Aº��e �>� \���	fr � �A]_{l�g � b&gÑ`�	fb���^A	fecec�gpÌ-]c�Aa �Md�� à&íX]_lÌ x&^:	�º�^ � rür ��v ]cb&ºz������b ° ]_¯��\ ° 	�¶��Aa��qXm Þ iüx&^A	���	�`�	feÆ[É�
e®e�^: ° \&e_� °S� ^Aá&^ ° � ° ��	�^A�gò]®b=������>áGe_ °S� b&gþe � ��l^>	fbñ��^ � b ° ¶·l^A�gñ��	 �g � � � à ��°  °A��° ���r Ì-a&]c`EaÕ` � bÊà'�`�	fb ° \&ec���g	fb Ë ËêË  [��a��]cb&]_�A] � eGx'	 ° ]_�A]_	fb&bG]cb�º¸	�¶H�Aa�¸g�l���`���	�^
] ° r � g��r � b�\ � e®e �6��° Ì��ece ��° �Aa�¸g&] : l^A�b��W�e_�`���^E]c` � e`�	fb&b��`��A]_	fb3[Q�-a�OaG]_ºfa ¯�	fec� � º��¶Ã	�^�Aa�=�&� j àG] °A� ] ° ]cb�ºÉ] ° x&^:	+¯�]cg��gêà � � y¸�]c�Aa&e_ � ���fã Ì-a&]®`:ar> ��° \�^A-�Aa��àG] ��° ]cb�º¸`l\�^A^A�b�� ° ]®rM\&ec� � b�l	f\ ° e � [ ¹ �Aa�l^k`l\�^A^A�b�� °W� b&g6�Aa�����r>x'l^ � �A\�^: � ^A-	�àG� � ]cb��g�Aa�^A	f\�ºfaOy¸�]_�Aa&ec �Õ�ußf���Õ� bGg ������ `�	fb&b��`����g���	 � mW�  l��� x&^A	�à' � ` � x � `l]_� � b&`� °¸� ^ASºf]_¯��bOÌ-]_�Aa �d Z���²´r>l��l^-w�m ß¢� � ß �M[
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Keithley 237

Keithley 2400

pA 

Keithley 2001

pA + Temp

LCR meter

HP  4284A

Karl Suss Probe Station PA200

PA 200 controler 

PXI 1000

LabView

PC

PA 200
manual controloutput 

Video
 camera

HV + pA 

Video camera

GPIB

µ ]cºf\�^A�� ö � v l�A`EaÊ	�¶C�Aa��]cb ° ��^:\&r>�b�� � e °���° ���r \ ° �gÕ¶Ã	�^-�Aa��x&^A	�g&\&`��A]c	fbÑ�� ° � ° [

�1&>= ��6BJ�-O�rD�4
6B-O4��WD903FH6
¹ b�>	�¶��Aa�pr � t�	�^����`Ea&b&]c` � e�g&]_op`l\&ec� � ��	��� ° �zg�	f\&àGe_�² ° ]cg&�gOrp]c`�^A	 ° ��^:]cx ° ]cec]c`�	fb�g&l���`���	�^ ° e®]_ ° ]cb�Aa�ÄàG] ��° ]®b�º�[ Þ b&g�l�g � ]_�$] ° r � b&g � ��	�^ � ��	�àG] ��° �Aa� ° �b ° 	�^F��	M ° �A]cr � ��-`�	�^:^A�`��Ae � ]_� ° `:a � ^ � `���l^:] ° �A]®` ° [�Å	Og�	 ° 	�	fb�b�l�g ° ��	��ec�`���^:]c` � ece �É� `l`� °:° �Aa& ° ]®g�6	�x&x'	 ° ]_��Ñ��	��Aa&Ñ	fb�TÌ-a&]®`:a=] ° �� ° ���g3[�i�\��° ]cb&`�X�Aa�zg&l���`���	�^�] °Ä° \�x&x'	�^A���gà � �Aa��`Ea�\G` v 	�¶8�Aa��x&^A	�à' ° � � �A]_	fb � �Aa&] ° 	�x&x'	 ° ]c�� ° ]cg�¸] ° aG]cg��g3[��a�l^A � ^AÄ� Ì�	zÌ �+��° ��	zàG] ��°C� �&� j Ì-a&]c`Ea � ^A�g�lxG]®`����gS]®b0á&ºf\�^A ô�ö �Aa�Äá&^ ° �C	fb��\ °  ° `�	fb¢� � `�� °ë m  �� m � ì � b&gÕ�Aa� ° �`�	fb&gÕ	fb�z`�	fb�� � `�� ° ë m  �� m � ìÄàG\�� � e ° 	 ë �  �� � � ìE[��a��á&^ ° ��r> � bTÌ ��° \ ° �gg&\�^:]®b�º��Aa�Xx&^A	���	�� � xs]cb�ºS	�¶Å�� ° � ° �Aa��r ° �e_¯� ° ¶·	�^�]c�kg�	� ° b�	���^A�ä�\&]_^A� b �òv ]cb&gþ	�¶ ° x'�`l]_ás`Êg�l¯�]c`��[ó��a���G� j ec]_ ° 	fbê�Aa�Or>	+¯ � àGe_O`:a�\&` v�� �Aa��às] ��° ¯�	fe_� � º��] ° �Aa��b� x&xGec]_�gÑ]cbTm �0� b&g`l\�^A^A�b�� ° r> ��° \&^A�g]cbÑm  X� b&gm � [$��ece��e_�`���^:]c` � ece�`�	fb�� � `�� °-� ^A¸e_	�` � ���g	fb�Aa�°A� r> ° ]cg&�	�¶8�Aa� ° �b ° 	�^ � b&gÊr � g�¸Ì-]_�Aax&^:	�à� ° [C�-a�¸¶Ã	fe®e_	+Ì-]®b�ºSg&^ � Ì�à � ` v�° 	�¶8�Aa&] ° r>l�Aa�	�gÌkl^A]cg��b��A]_á&�g ö

$ �Aa�¸�g�º� ° 	�¶C�Aa� ° �b ° 	�^ ° ` � bÊà'�g � r � º��g�Ì-a&]cec
�Aa� �� ^Aza � b&g&e_�g �
�������O�q�"�N�"�d���d�I�l�q "¡j¢"£^�>¤x�;¥�e;klU��x¦"§d�j�GghcNtxVYb©¨

ô



$ ]_�Ä� ��v  °�° 	fr>¸�A]cr6¸��	pxG\����Aa� � x&^A	�à' ° ]cbx'	 ° �A]_	fb �
$ � e ° 	Õ�ec�`���^:]c` � e$`�	fb�� � `�� ° Ì
]_�Aa�x&^A	�à' ° r �+� à'>b�	���x'l^A¶·�`��¸Ì-a&]®`:a�^A ° \Ge_� ° ]cb � Ì�^A	fb&ºÊr> � ²° \�^:�r>�b¢�Ä	�^-àG] ��° ]cb&º�[
µ 	�^>�Aa� ° T^A ��° 	fb °S��° x'�`l]_ás` ° \�xGx�	�^:�A]cb�ºÕ¶·^ � r>Ì ��° g�l¯��ec	�x&x'�g=��	 � ece_	©Ìû�Aa�Ñàs] ��° ]cb�º�Ì-]_�Aa�Aa� ° �`�	fbGgêr>l�Aa&	�g3[)��a&] °Ñ° \�x&x'	�^A�6g�l¯�]c`�O] ° r � g��	�¶¸� Ì�	þºfe ��°A° ²�lx�	+� � ë µ � ß ì>¶·^ � r> ° Ì-a&]®`:a°A� b&g�Ì-]®`:a� ° �Aa&0�&� j Ì-a&]c`EaÊ] ° �Aa�\ ° á&^:r6e � �A]_ºfa��l[�i�] ��° ^:]cb�º ° ë m  �� m ��� �  �� � � ì � ^AzÌ
]_^A�²�à'	fb&g��g��	 ° 	fr>$�ec�`���^:]c` � e¢`�	fb�� � `��Ce � ]®b�º�	fb��Aa�$¶·^ � r>WÌ-a&]c`Ea � ece_	+Ì= ��°���� b&g�g&]c^A�`��3xGec\�ºf]®bX	�¶�r6 ��° \�^A�r>�b��` � àGe_ ° [ Þ �-a ��° à'l�bÕ`Ea��` v �gO�Aa � �-r6 ��° \�^A�r>�b�� ° Ìkl^Azb�	�� �;: �`����g�à � �Aa��\ ° �	�¶ ° \&`:a � ¶Ã^ � r6�[

N0
N1 N2

P0
P1 P2

N−type bulk

N−side readout stripN−side guard line

P−side guard line P−side bias line

N−side bias line

P−side readout strip

oxide layer

oxide layer

p+ type

n+ type

µ ]cºf\�^A ô�ö�j ^ � Ì
]cb�º�	�¶��Aa�ÊàG] ��° ]cb�º ° ��^:\&`��A\�^: ° e_	�` � ���gò	fbò�Aa� ° ]®g� ° m � b&g � 	�¶¸g�	f\�àse_�² ° ]cg��g° ]cec]c`�	fbg�l���`���	�^ ° [
¹ �Aa�l^0r>l�Aa�	�g ° a � ¯�à'l�b=xs\��S]®b¢��	�x&^ � `��A]c`�à � g&] : l^A�b¢�Sº�^A	f\�x °l� ec] v Ñ\ ° ]cb�º � `�	fb&gG\&`��A]_¯�xGe ��° �A]c`6à�l� Ì�l�bñ�Aa�`:a�\&`Ea � bGgÉ�Aa�g�l���`���	�^>	�^ � `�	fr>xse_�� � x&x � ^ � �A\ ° Ì-]c�Aa=]cb���lº�^ � ���gñx&^A	�à' °Ì-a&]c`EaÕr ��v  °-� r6�`:a � b&]®` � ece �Ñ° �e_¶8`�	fb ° ] ° ���b�� °���° ���r Ì-]c�Aa�Aa�S�&� jS� èv� é è â�é [��a�¸�� ° �-x&^A	���	�`�	feH] ° �Aa��¶·	fece_	©Ì-]cb�º�[ µ ]_^ ° �Ae � �Aa�¸¯�] ° \ � e'�� ° �-] ° x'l^A¶·	�^:r>�g	fbÕ�Aa&�à � ^A ° �b ° 	�^ ��Aa��bÑ]c��] ° á����gÑ]cbT]_� °k° \�x&x'	�^A�W¶Ã^ � r6 � b&gÑ�Aa��àG] ��° ^:]cb�º °�� ^AX`�	fb&b��`����g3[ µ ]_ºf\&^A ã g&] ° xGe ����°$� �&� j]cb�]_� ° ¶Ã^ � r>Se � ]cb&º>	fb��Aa&Mr>	�àG]®e_z`:a�\&` v 	�¶F�Aa�Sx&^A	�à' ° � � �A]c	fb3[ ¹ b&M` � b ° lM�Aa&S` � àGec °l� ^E\&b&b&]cb&º	f\��Ä	�¶C�Aa�¸¶Ã^ � r> � `�	fb&b��`����g���	6x'	+Ìkl^ ° \&x&xGec]_ °k� b&gÕxs]c`�	6��²´r6l��l^ ° [Þ b��AaG] ° Ì ��� �Aa�6Ì � ¶Ãl^S] ° a � b&gGe_�g�	fb&e � 	fb&`�pÌ-a&�b�]cb ° � � ecec�gO]®b ° ]cg�S�Aa�6¶·^ � r> °���� b&g�^:	�àG\ ° �àG] ��° ]cb&º�g�	� ° b&	��S^:�ä�\&]c^A � b � x'	 ° ]_�A]c	fb&b&]cb�ºÕ	�¶-x&^A	�à' ° [��Å ° � °>� ^A�Aa�\ ° r � g& °A� ¶·l^ � b&g«¶ ��° ��l^�[¹ b&e � �Aa�pá&^ ° � â�� g�l���`���	�^ ° 	f\&��	�¶Ä�Aa� ß�ßf� x&^A	�g&\&`��g�Ìkl^AÑb&	��z�� ° ���g«Ì-]_�Aa��AaG] ° r>l�Aa�	�g3[  l���° \�x&x'	�^A�k¶Ã^ � r> ° Ìkl^A��b�	f\�ºfaÊ��	p`�	�x'�Ì-]_�Aa�Aa�z^A ° �Ä	�¶C�Aa�¸x&^A	�g&\&`��A]c	fb3[
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µ ]_ºf\�^A ã�ö�� ]c`�^A	 ° ��^:]_x ° ]ce®]c`�	fbg�l���`���	�^ ë àse � ` v ^A�`�� � b�ºfec©ìká����gÊ]cb �6° \&x&x'	�^A��¶·^ � r> ë � �ece_	+ÌXìE[
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¹ b�>` � b� ��° ]ce � g&] ° �A]cb�ºf\&] ° aÊ�Aa�^Al0{l	fb� ° 	fb�á&ºf\�^A��TÌ-a&]®`:a�]cecec\ ° ��^ � �� ° �Aa�>r> ��° \�^:�[S����e_	©ÌàG] ��° ¯�	fec� � º� � �Aa��`l\�^:^A�b¢� ° ^:] ° �ec]cb& � ^:e � Ì-]_�Aaê�Aa��¯�	fec� � º��[Q��a&] ° à��a � ¯�]_	�^Ñ^:d�&�`�� ° �Aa��ec]cb� � ^]cb&`�^A ��° >	�¶��Aa�6g&lx&�Aa�	�¶��Aa�6g�lxGecl���g�{l	fb�6Ì-]c�Aa��Aa�6¯�	fe_� � º��[ Ë a&�b��Aa�6¶�\&ece8�Aa&]c` v b& °A° 	�¶��Aa�° �b ° 	�^X] ° g�lxGe_l���g ë g�láGb&]c�A]_	fbÊ	�¶$�Aa&Sg�lxse_l�A]_	fb�¯�	fe_� � º�>í g ì-�Aa�0`l\�^A^A�b�� °�� ^A ° � � àG]cec]c{l�g � b&gOg�	b�	���g�lx'�b&g � b � r>	�^:6	fb��Aa�6¯�	fec� � º��[T���ze ��° �z`l\�^A^:�b¢� ° àse_	+Ìï\&x�Ì-a��b��Aa�>àG^A ��v g&	+Ì-b�¯�	fec� � º�ë í r � � ì�] ° ^: � `:a��g3[
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]cb�ºz¶·	�^Ä�Aa�¸g�l��l^:rp]cb � �A]_	fbT	�¶Åí g [ Þ b ° \&`:a` ��°  °l� Ì�¸\ ° X�Aa�¸r>l�Aa&	�gg� ° `�^E]_à'�gÑ]cbT�Aa�¸b�����° \�à�² ° �`��A]c	fb3[
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µ ]cºf\�^A â�ö �-a��x&^:]®b&`l]_xGe_
	�¶C�Aa�zr> ��° \&^A�	�¶C�Aa��àG\Ge v ` � x � `l]_� � b&`� � 	fb��Aa��^:]cºfa¢��^: ° \&e_� ° 	�àG� � ]cb��g¶Ã	�^ ° �b ° 	�^����8���  +ã� [k� ��ZÖ`l]_^:`l\G]_��] °�� `��A\ � e®e � \ ° �gÕ��	p]cb ° \&e � ��¸�Aa� d Z��)r>l��l^-¶·^A	frÏ�Aa�zàG] ��°¯�	fe_� � º� �s° lz^Al¶Ãl^:�b&`�Ñè ß�é [
i�\&e v ` � x � `l]_� � b&`� ë � `��A\ � ece �ò Ø È ÉËÊ8ÌÎÍ ì ��° Ì��e®e ��° ^A ° ] ° �A]_¯�]_� � r> ��° \�^:�r>�b¢� °M� ^AÑgG] ° `�^:]_à'�g�	fbá&ºf\�^A â [O��a& Þ ë í¸ìz`l\�^A¯�a ��° à�l�b � g&g��g«¶·	�^0`�	fr6x � ^:] ° 	fb«xG\�^:x�	 ° �[ ¹ b�` � bñ`lec � ^:e �É° lT�Aa�`�	�^A^A�e � �A]_	fbÊà�l� Ì�l�b��Aa� Þ ë í¸ì � bGg  Ø È ÉËÊ8ÌhÍ ë í�ìÄ`l\�^A¯� ° à��a � ¯�]_	�^�[±$¯��b��A\ � ece � �Aa&] ° g�l���`���	�^ÑÌ ��° `�	fb&b��`����gÈ��	 ° 	fr>�^A � g�	f\��6�ec�`���^A	fb&]c` °qáÕ� bGgò�Aa��g�lxse_l�A]_	fb¯�	fe_� � º�>Ì ��°X� º � ]cb�`�^:	 °A° ²´`:a&�` v �g�Ì-]c�Aa��Aa�0l¯�	fec\&�A]_	fb�	�¶��Aa�0b�	f] ° S¯ � e®\��[¸��a�0r6]cb&]cr � e3¯ � e®\�M	�¶�Aa�6b�	f] ° 6] ° ���x'�`����gÉÌ
a��b��Aa�>àG] ��° ¯�	fe_� � º�p^: � `:aÉ�Aa&pg�lxGe_l�A]c	fb�¯�	fe_� � º��[ Þ b��Aa&] ° ` ��° Ñ]_�¸Ì ��°	�à&� � ]cb��g¶·	�^ � �>¯�	fec� ° [
â�ã¬ä U'i�U�ZNmOcNeOwæålçèzécNirw ä U1ê ã SKë�ê;ê"ì!í3ZjkKeOklUxî^w ä U1SrgYVhXfUx]q_jï�çñð òqó
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` � x � `l]c� � b&`�-a ��° ��	�à'Är> ��° \&^A�g0¶Ã	�^W � `:a ° ��^:]_x0	�¶s � `Ea ° ]cg&k��	Mg�l���`��g� � g ° ��^:]_xH[ µ ]_ºf\�^:  l� g&lxG]c`�� ° �Aa�pÌ ��� ]_��Ì ��° g&	fb��[��Ïx&^:	�à�Ñ] ° \ ° �g=��	�r ��v T�Aa�p�e_�`���^E]c` � e`�	fb¢� � `��MÌ-]_�Aa��Aa�pr6 ��° \�^A�g ° ��^:]_xH[>�ü¯�	fe_� � º�pí �� ° � ú÷ö  l��� ¯�	fe_� ° ] °¸� x&xGe®]_�gO	fb��Aa�6à � ` v�° ]cg�	�¶z�Aa��g�l���`���	�^ ë gG]_^A�`��TàG] ��° ]cb&º=	�¶z�Aa&ptA\&b&`��A]c	fbsì � �Aa��bÖ` � x � `l]c� � b&`� � b&gÖe_ ��v�� º�É`l\�^A^A�b�� � ^Ar> ��° \�^A�gH[ µ ]cb � ece � �Aa�X¯�	fe_� � º��] ° g��`�^: ��° �gÕg�	+Ì
bÑ��	>{ll^:	�[$�Aa` � x � `l]_� � b&`��] °�� `��A\ � e®e � r> ��° \�^A�g\ ° ]cb�º �6° ]cºfb � e'	�¶  ¯�	fe_� � ��� ��� w-{�xG^A	+¯�]cg��gà � �Aa& d Z���²´r>l��l^�[

Bias line
Guard line

N−side

Bias line
Guard line

P−sideHP 4284A  

HIGH

LOW

C1  

R1  I leakage through oxide

Keithley  237  (Vtest)

PROBE

µ ]_ºf\�^:  l��ö�j �`�	f\�xGec]®b�º>` � x � `l]_��	�^
r6 ��° \�^A�r>�b�� ° l�A\&xÊ	fbÕ�Aa�zm ° ]cg��[

Strip index
ø100 200 300

ù
400 500

ú
600 700

C
ou

pl
in

g 
ca

pa
ci

ta
nc

e 
(p

F)

0
û50
ü100

150

200
ý250
ý300
þ350
þ400
ÿ450
ÿSSD STAR_132 P-side 
�

h1
Nent = 768    

SSD STAR_132 P-side 
�

h1
Nent = 768    

Strip index
ø100 200 300

ù
400 500

ú
600 700

C
ou

pl
in

g 
ca

pa
ci

ta
nc

e 
(p

F)

0
û50
ü100

150

200
ý250
ý300
þ350
þ400
ÿ450
ÿ h1

Nent = 768    
SSD STAR_132 P-side 
�

h1
Nent = 768    

 A
)

µ
Le

ak
ag

e 
cu

rr
en

t t
hr

ou
gh

 c
ap

ac
ito

r (

0
û
2

4

6
�
8
�
10

Strip index
ø100 200 300

ù
400 500

ú
600 700

C
ou

pl
in

g 
ca

pa
ci

ta
nc

e 
(p

F)

0
û50
ü100

150

200
ý250
ý300
þ350
þ400
ÿ450
ÿSSD STAR_132 N-side 
�

h1
Nent = 768    

SSD STAR_132 N-side 
�

h1
Nent = 768    

Strip index
ø100 200 300

ù
400 500

ú
600 700

C
ou

pl
in

g 
ca

pa
ci

ta
nc

e 
(p

F)

0
û50
ü100

150

200
ý250
ý300
þ350
þ400
ÿ450
ÿ h1

Nent = 768    
SSD STAR_132 N-side 
�

h1
Nent = 768    

 A
)

µ
Le

ak
ag

e 
cu

rr
en

t t
hr

ou
gh

 c
ap

ac
ito

r (

0
û
2

4

6
�
8
�
10
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�
bê�� � r>xGe_�	�¶ ° \&`:a � r> ��° \�^A�r6�b¢�T] ° gG] ° xGe �+� �gò	fb á&ºf\�^A  � ¶·	�^Ñà'	��Aa ° ]cg� ° m � b&gê�M[�ÄÌ�	Og�l¶·�`�� °S� xGx� � ^S`le_ � ^:e � [ ¹ b=	fb&Ña � b&g � xG]®b&a�	fe_ °�� ^:Tg&] ° `le_	 ° �g�à �É� e � ^Aº�Ñ]®b&`�^A ��° Ñ	�¶��Aa�` � x � `l]_� � b&`�0`�	�^A^A�e � ���g�Ì-]_�AaÕ�Aa&Me_ ��v�� º�S`l\&^A^A�b���^A � `:aG]cb�º6�Aa�S]cr>x'	 ° �gÊe®]cr6]_��	�¶  l�pî �M[ ¹ b��Aa�	��Aa�l^pa � b&g �k° ]®g�ÕmQ^Al¯� � e ° á&¯� ° ��^E]_x ° ]cb ° a&	�^A�p`l]_^:`l\G]_� ë ° ��^:]_x�� ß¢� ��	M� ß¢ô ìE[ Þ bò�Aa&] ° ` ��°  � �Aa�` � x � `l]_� � b&`�r> ��° \�^:�g=] °M� e ° 	�a&]cºfa � x&^:	�x�	�^:�A]_	fb � eF��	��Aa�Ñb�\&rMà�l^z	�¶ ° ��^:]_x ° `�	fb&`�l^:b��g � àG\&���Aa�e_ ��vu� º�M`l\�^A^A�b���] ° {ll^A	�[��a�Xe ��° �Äg�l¶·�`��Ä�� ° � ° ` � bÊg&l���`���] ° `l\�� ° ��^:]_x ° [ Þ b&g�l�g ° \G`:a ° ��^:]cx ° x&^A ° �b�� � e_	+Ìó` � x � `l]_� � bG`�¯ � ec\&
Ì-aG]c`:a] ° x&^A	�x'	�^A�A]c	fb � eG��	6]c� ° ec�b�º��Aa3[$��a�l^:�] ° b&	 ° \&`:aTx&^A	�àse_�r ¶Ã	�^Ä�Aa�¸g&] ° xGe �+� �gTg&l���`���	�^° � � ^  ���� [$�-l¯�l^A�Aa&�e_ °A° g&\����	M�Aa� ° ��l^:l	 � b�ºfe_ ° l¯��b ° ��^:]_x ° 	fbp]_� ° �g�º� ë ��° ¶Ã	�^ � ece&	��Aa&l^ ° �b ° 	�^ °l�° ��^:]_x °Fã�ô�� ��	 ã�ô �fì � ^A ° a�	�^:���b��gS¶Ã	�^CÌ-a&]®`:a ��° ` � b0à' ° l�b>]®bzá&ºf\&^A  � �Aa&�` � x � `l]_� � b&`��g��`�^A ��°  ° [

 l�



�)b&	��A]c`� � àGe_¸ : �`��
] ° �Aa � ���Aa�zr> � b�g��`�	f\�xGec]®b�ºS` � x � `l]_� � b&`�Mr6 ��° \�^A�gÕ	fbÊ � `:a ° ]cg�¸g&] : l^ °¶Ã^A	fr �  � l� x µ 	fbM�Aa&�m ° ]cg��]_��º�	� ° \�xS��	 �  � � x µ 	fbS�Aa�Ä� ° ]cg��[��-a&] ° g&] : l^A�b&`��] °�°A��° ���r � �A]c`	fb � e®e��Aa&��� ° ���g ° �b ° 	�^ ° [FZk	fr6xGe_�r>�b�� � ^ � r> ��° \�^A�r>�b�� ° ¶Ã	�^Fg�l���`���	�^ ° � � ^  ����X� ^A�x&^A ° �b����g0	fbá&ºf\�^A  �� Ì-a�l^:
�Aa��g&�`�	f\�xGec]cb&ºS` � x � `l]c� � b&`��	�¶ � ºf]c¯��b ° ��^:]_x	�¶8 � `:a ° ]®g�¸] °�° a�	+Ì
bÌ-]_�AaT^A ° x'�`����	Õ�Aa�0¶Ã^A�ä�\��b&` � \ ° �g3[M��a� ° ��^:] v ]cb�ºÑà'�a � ¯�]_	�^�] ° �Aa � �¸¶·	�^¸�Aa�0	fa&r6]c` ë �¸ì ° ]cg�S�Aa�>` � x � `l]_� � bG`�r> ��° \�^A�g�] ° `�	fb ° � � b���Ì-a�l^A ��° ¶Ã	�^��Aa&�t�\&bG`��A]_	fb ° ]cg� ë m�ì�]_��g��`�^A ��°  ° Ì-]_�Aa��Aa�6]®b&`�^A ��° >	�¶k�Aa�¶Ã^A�ä�\��b&` � [$���y� ��� w
{�Ì�záGb&g � º � ]cbÕ�Aa&�^A ° \&ec� ° ¶Ã^A	fr á&ºf\�^A  � [
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Capacitance measurements on SSD STAR_132
�

on P-side throught the bulk�

on N-side throught the bulk�

µ ]cºf\�^A  ���ö��  ��° \�^A�r>�b��Ä	�¶Å�Aa�¸g��`�	f\&xGec]cb�ºS` � x � `l]_� � b&`�z¯ � ec\&
Ì-]c�AaÑ^: ° x'�`��k��	0�Aa�X¶·^A�ä�\��b&` � 	�¶�Aa� ° ]_ºfb � e'º��b&l^ � ���g�à � �Aa� d Z���²´r>l��l^-¶·	�^ � ºf]c¯��b ° ��^:]_xÕ	�¶C � `Ea ° ]cg&¸	�¶8g�l���`���	�^ ° � � ^  ���� [

Þ �¸] ° `le_ � ^¸�Aa � �¸�AaG] ° gG] ° `�^Alx � bG` � 	�^:]_ºf]cb � �� ° ¶·^A	frL�Aa�>g&] : l^A�b��X]cr>xGe � b�� � �A]_	fb�	fb�à'	��Aa ° ]cg� ° [Þ b�	�^:g�l^X��	Õ]cb�¯� ° �A]_º � ��>�Aa&] ° xGa��b&	fr>�b ���3� �� ° �Ó² ° ��^:\&`��A\&^A>a ��° à�l�b ° �A\Gg&]_�g ° ]cb&`�S]_�
xG^A	+¯�]cg� °X�j Z¦`�	fb¢� � `��X��	Ñ�Aa�M]cr6xGe � b����g ° ��^:]_xÅ[ Þ bÊ�Aa&] ° ` ��° S�Aa�Mg��`�	f\&xGec]cb�º6` � x � `l]_� � b&`�0` � b�à'zr> ��° \�^A�gg&]_^A�`��Ae � Ì-]_�Aaþ� Ì�	ñ`�	fb¢� � `�� °lö 	fb��	fbÈ�Aa��]®r>xGe � b����g ° ��^:]_x ë x'÷�ì � �Aa&Ê	��Aa�l^p	fb �Aa� � ec\Gr6]cb&]c\Gr^A�g�	f\��Ó² ° ��^E]_xH[$��a� ° 	fec]cgÕec]®b�X	fbÊ�Aa��^E]_ºfa¢�Äxse_	���	�¶Cá&ºf\�^A  �� g&] ° xse ����° �Aa&] ° r> ��° \�^A�r>�b�� � Ì-a&l^A ��°�Aa�Mg�	������g�ec]®b� ° a�	©Ì ° �Aa&M^A ° \&e_��	�à&� � ]®b��gÊÌ-]c�AaÊ	fb�0`�	fb¢� � `��X	fb��Aa�SàG\&e v� b&g��Aa�z	��Aa�l^X	fb��Aa�� ec\&r6]cbG]c\&rQ^: � g�	f\��Ó² ° ��^:]cxH[Þ ��] ° g&�r>	fb ° ��^ � ���gÊ�Aa�l^A¸�Aa � �Ä�Aa��` � x � `l]_� � b&`�Mr6 ��° \�^A�r>�b��Ä¶·	�^Ä�Aa��m ° ]®g��g&lx��bGg ° 	fbÕ�Aa�`�	fb¢� � `�� ° \ ° �g3[ Ë a&�b��Aa�Màs\&e v ] ° \ ° �g ��°¸� `�	fb¢� � `�� � b � g&gG]_�A]_	fb � e ° l^:] � e8` � x � `l]_��	�^�] ° ]®b&`lec\&g��g]cb6�Aa�Xr> ��° \&^A�rz�Äg&\&-�Aa�Wt�\Gb&`��A]_	fbÑà�l� Ì�l�bT�Aa�Xb�²�� � x'�àG\&e v>� b&gT�Aa��x	��]cr6xGe � b����g ° ��^:]cxH[F��a&] °° l^:] � eÄ` � x � `l]c��	�^T]cbGg&\&`� °6� ¶ � eceÄ	 : �Aa���ä�\G]_¯ � ec�b¢�6` � x � `l]c� � b&`��Ì
]_�Aaò]cb&`�^A ��° ]cb�º�¶·^A�ä�\&�b&` � [ Þ b`�	fb¢��^ ��° � � 	fbÊ�Aa&zm ° ]cg� ë b�²´b � ìk�Aa�l^:z] °�� 	faGr6]c`�tA\&b&`��A]_	fbÕà'l� Ì�l�b��Aa�zb�²�� � x'�àG\Ge vÑ� b&gÊ�Aa�zb �]cr>xGe � b����g ° ��^:]_x>e_ � g&]®b�º
��	�b&	 ° \&`:a � g&gG]_�A]_	fb � e�` � x � `l]_��	�^ � b&g �¸° � � àGe_Är> ��° \&^A�r>�b��FÌ-]_�AaS^A ° x'�`����	6�Aa�¸¶·^A�ä�\&�b&` � [
�1&�
 �K4
0��+)2�+��^0P49+��rJ .�J��16ID���+)03-
Þ bO�Aa�p���8�
�Q���x'l^:]cr6�b¢�X]_�¸] ° ���x'�`����g��Aa � ���G� j Ì
]ceceHà'0	�x'l^ � ���g�	fb � e_	fb�ºx'l^:]_	�g�Ì
]_�Aa�	f\��`:a � b�º� ° 	�¶-�Aa��]_^6`Ea � ^ � `���l^:] ° �A]c` ° [ÈZk	fb ° �ä�\��b��Ae ��� 	f\&^>�� ° �>x&^A	���	�`�	feÄ]cb&`lec\Gg� °M��° � � àG]cec]_{ � �A]c	fb«	�¶� ece-�Aa&Og�l���`���	�^ °Ê� � � ºf]c¯��bÖ¯�	fe_� � º� � ` � e®e_�g 	�x�l^ � �A]cb�ºñ¯�	fe_� � º� � ¶·	�^ � ºf]_¯��bÖ�A]cr> ��° l�á&ºf\�^A

 � 



Equilibrium
depletion region

P−side readout strip

N−side bias line

N−type bulk
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Capacitance measurements on test structure
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Capacitance measurements on test structure
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Capacitance measurements on test structure
�

AC to DC pad

through the bulk
�

µ ]cºf\�^A  ���ö Zk	fr>x � ^:] ° 	fbT	�¶ j Z � bGgÕ�-ZÖr> ��° \�^:�r>�b¢�Ä	�¶ ° �Aa��g��`�	f\&xGec]cb�º0` � x � `l]_� � bG`��¶Ã	�^Ä�Aa&�m° ]cg�¸	�¶ � �� ° �Ó² ° ��^:\&`��A\�^A�[���a� j Z¦r> ��° \�^:�r>�b¢�
\ °  ° `�	fb�� � `�� ° à'l�´Ìkl�b��Aa�M]cr>xGe � b����gx�÷ ° ��^:]_x� b&g��Aa&S^: � g�	f\��Ó² ° ��^:]cx�Ì-a&l^A ��° �Aa�S�-Z.r6 ��° \�^A�r>�b��X\ °  ° `�	fb¢� � `�� ° à'l�´Ìkl�b��Aa&Sàs\&e vÕ� b&gO�Aa�^A � g�	f\��Ó² ° ��^E]_xÕ]cb&`lec\&gG]cb�º � b ° l^:] � e � gGg&]_�A]_	fb � e�` � x � `l]_��	�^
g&\�X��	0�Aa� ë b�²�� � x'XàG\&e v ì´² ë x�÷)]cr>xGe � b¢���g° ��^:]_x�ì3tA\&b&`��A]_	fbH[
 �ß ¶·	�^6�Aa� ° l�A\�xH[ d  ��vu� º��`l\�^A^:�b¢� °Ñ� ^A�x'l^:]_	�g&]c` � e®e � r> ��° \�^:�gÈl¯�l^ � �Érp]cb�\&�� ° g&\�^:]®b�º��Aa&] °�� ° �l[W���r>x'l^ � �A\�^A�Ì ��° r>	fbG]_��	�^A�gT¶Ã	�^��Aa�XÌ-a&	fe_
g&\&^ � �A]_	fbÑ	�¶Å�Aa�X�� ° � �&� b&gÑ�Aa��]_^ �G\G`��A\ � �A]_	fb � ^Aà��ec	+Ì  �� Z�[ À
° \ � ece � �Aa&��� ° ��e_�b�ºfa�� °¸ l��� r6]cb�\��� ° àG\���]_��Ì ��°-� `��A\ � ece � e_	fb�º�l^�¶Ã	�^ � ¶·	f\�^A�AaT	�¶8�Aa�x&^A	�g&\&`��g ° �b ° 	�^ ° [
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µ ]cºf\�^A  �ß�ö Z�a&�` v ]cb�º>	�¶8�Aa� ° � � àG]®ec]_� � 	�¶Fe_ ��vu� º�M`l\�^A^A�b�� ° ¶·	�^-g�l���`���	�^ ° � � ^  ���� \&b&g&l^ÄàG] ��° [
µ 	�^¸]cb ° � � bG`� � �Aa&Sg�l���`���	�^ ° � � ^  ���� Ì ��° r>	fb&]_��	�^:�g�¶·	�^ � ��� rp]cb�\&�� ° Ì-]c�Aa�	f\��-^:l¯� � ec]cb�º � b �� àGb�	�^:r � e�à'�a � ¯�]_	�^+[ j l���`���	�^ ° g&] ° `le_	 ° ]cb�º � bÕ\&b ° � � àGe_Xà'�a � ¯�]_	�^�Ì�l^: � � º�º��g ��° g& ° ��^A	 � �gÊ�e_�`�²��^:]c` � ece ����° lMä�\ � e®]_� � �0]cb ° �`��A]_	fb!��[ ß [

 ��



� PJ"$#'5>@Ó%�#
�Å ° �k^A ° \Ge_� ° 	©¯�l^Ä�Aa� ß�ßf�0° �b ° 	�^ ° x&^A	©¯�]®g��gpà � �Aa�X±W\&^:] °���°��  ° \�^AX`�	fr>x � b �p� ^A ° \Gr6r � ^:]_{l�gÑ]cb�Aa&] °k° �`��A]_	fb � b&gg&] ° `l\ °A° �g6Ì
]_�Aap^: ° x'�`��k��	0�Aa�Xr � ]cb`Ea � ^ � `���l^:] ° �A]c` ° [��X\ � e®]_�A]_ °W� ^:��Aa&�bTg&láGb��g� b&gÕg�l���`���	�^ °�° 	�^A���g � `l`�	�^Eg&]cb�ºfe � [
ô'&)( �ÄÆ 6BD90P4
+�J1 �r�r2�4/0¬æ6
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 Depletion voltage test
Nent = 406    
Mean  =  33.62
RMS   =  11.07
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 Depletion voltage test
Nent = 406    
Mean  =  33.62
RMS   =  11.07
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 Operating voltage range his12

Nent = 366    
Mean  =   50.2
RMS   =   14.8

Operating voltage range define as :
)

Max and VDepl all values between V

 326 SSD can operate
 at V = 53 V

 Operating voltage range his12
Nent = 366    
Mean  =   50.2
RMS   =   14.8

µ ]cºf\�^A  � ö�¹ b6�Aa�Xe_l¶·� � �Aa�Xg&] ° ��^:]_àG\��A]c	fb0	�¶H�Aa�
g&lxGe_l�A]_	fbp¯�	fe_� � º��[ ¹ bÑ�Aa��e_l¶Ã� � ¶·	�^k � `EaTx�	 °:° ]_àGe_	�x�l^ � �A]cb�º6¯�	fe_� � º� � �Aa�Sb�\Grzà'l^�	�¶$g�l���`���	�^XÌ-aG]c`:aÊ` � b�à'�	�x'l^ � ���g ��°
° \G`:a � ¯�	fe_� � º� ë à'l�´Ìkl�b�Aa��g�lxGe_l�A]c	fb � b&gÕ�Aa�¸à&^: ��v g�	©Ì-bÕ¯�	fe_� � º�©ì-] ° ºf]_¯��bH[
��a�Sg�lxGe_l�A]_	fb�¯�	fe_� � º�>	�¶ �° ]cec]®`�	fb ° �b ° 	�^X] ° g&]_^A�`��Ae � `�	�^A^A�e � ���gO��	T�Aa�Mxs\�^:]_� � 	�¶W�Aa� ° ]cec]c`�	fb\ ° �gÊ��	Ñx&^A	�g&\&`���Aa&Mg�l���`���	�^�[���a�S������� ° x'�`l]_áG` � �A]_	fbÕ^:�ä�\&]c^A�í g�lxGe_l�A]_	fb �H�
�píJÌ-a&]®`:a�] °-�^A�e � �A]_¯��e � e_	+Ì�¯ � ec\& � b&gÕ�Aa�\ ° ]cr>xsec]_ °�� ^A ° ] ° �A]_¯�]c� � 	�¶C�Aa��r � ��l^:] � e � à'	+¯�  l�>v^ `lrÕ[Þ b ° xs]_��M	�¶��Aa&] ° ^A ° ��^E]c`��A]_¯�0^A�ä�\&]_^A�r>�b��X]_�¸] ° ¶Ã	f\&bGg �3° l>e_l¶Ã�X	�¶�á&ºf\�^A  � � �Aa � � � eceCg�l���`���	�^ °¶·\&e®e_áGeG]c�l[W�-l¯�l^:�Aa��e_ °A° �Aa��g&] ° x'l^ ° ]_	fbp	�¶C�Aa��g&lxGe_l�A]_	fbÕ] ° e � ^Aº�¸^ � b�ºf]®b�º>¶Ã^:	fr  �0��	��
�0íS[¹ bþ��	�xÈ	�¶��Aa&] ° �Aa�ÊgG] ° ��^:]_às\��A]_	fbÉ	fbÈ�Aa�Õ^:]_ºfa��0	�¶
á&ºf\&^A  ��] ° 	�¶�º�^A � �p]cr>x'	�^A� � bG`�T��	 ° 	�^A�g�l���`���	�^ ° [ Þ b&g&l�g � �Aa� ��°:° �rzàse � 	�¶Är>	�g&\&ec ° 	fbÉe � g&g�l^ ° Ì-a&]c`Ea�Ì-]cece8l¯��b��A\ � ece � r ��v Ñ�Aa�T�&� jà � ^A^A�e � ]cb�¯�	fe_¯� ° �Aa&6`:a�	f]c`�>	�¶kàG\&bG`:aO	�¶  �ô g&l���`���	�^ ° Ì-aG]c`:aOÌ-]ce®eÅà'0	�x'l^ � ���g � �¸�Aa� °A� r6>àG] ��°¯�	fe_� � º��[Mi�\��X¶·	�^ � b�]cb&g&]_¯�]cg&\ � e ° �b ° 	�^X�Aa&] ° 	�x'l^ � �A]cb&ºÑ¯�	fe_� � º� ° a�	f\&ecg�à'Mà'l� Ì�l�b�]_� ° g�lxse_l�A]_	fb� b&g6à&^: ��v g�	©Ì-b6¯�	fec� � º��[ Þ �k] ° �Aa�\ ° r � b&g � ��	�^ � ��	MáGb&g>	f\&� ��� `lec\ ° ��l^ ° 	�¶  �ô g�l���`���	�^ ° Ì
a&]c`:aÑ` � ba � ¯���Aa& °A� r>�	�x'l^ � �A]®b�º0¯�	fe_� � º��[��a�MxGe_	��-	fb��Aa�S^:]_ºfa��-x � ^:�-	�¶$á&ºf\&^A  � ° a�	©Ì ° a&	+ÌJrM\G`:aOg�l���`���	�^ ° ` � bO	�x'l^ � �� � � � ºf]_¯��b¯�	fe_� � º�-	f\��W	�¶��Aa& ��ô�ô�° �ec�`����g6	fb� ° Ì-a&]c`Ea>r � �A`:aÑ�Aa� ° x'�`l]_ás` � �A]_	fb3[ µ 	�^W�� � r>xGe_ ����ô ��g�l���`���	�^ °` � bÕ	�x'l^ � �� � � ßf� ¯�	fe_� ° [

ô'&>= �ÄÆ 6BD90P4
+�J1 -O4/D©+�Æ�-
¹ x'l^ � �A]cb�º ° ��^:]cx ° a � ¯��à�l�b g�láGb��g � à'	+¯�O]cb ° �`��A]_	fb � [ µ ]_ºf\�^:���[ � g&] ° xse ����° �Aa��b�\&rMà�l^>	�¶b�	��Ó²�	�x'l^ � �A]cb�º ë ä�\�	����gÊg� � gÕ]cbT�Aa�¸¶·	fece_	©Ì-]cb�º�ì ° ��^:]cx ° Ì-]_�AaT^A ° x'�`�����	6�Aa� ° ]cg&�[ µ ^A	frÏ�Aa�X^A ° \&e_� °	�à&� � ]cb��g � 	fb&�` � b�`�	fb&`lec\Gg� ö

$ �Aa � ���Aa�0r> � b�b�\&rMà'l^-	�¶Wg� � g ° ��^:]cx ° ] °S [ â � � b&g  [ âuß ¶·	�^�^A ° x'�`��A]_¯��e � �Aa�0m � b&g��Aa�S�° ]cg& �
 ��



$ �Aa � ���Aa�l^A
] ° b�	S`�	�^A^A�e � �A]_	fbpà'l�´Ìkl�bÑà'	��Aa ° ]cg� ° ¶Ã	�^��Aa�-x'	 ° ]_�A]c	fb>	�¶Hg� � g ° ��^:]_x ° ë �-l¯�l^A�Aa&�²e_ °A°-° \&`:a � `�	�^A^A�e � �A]_	fb�r ��� 	�`l`l\�^-¶·	�^-b�	f] °A�Ñ° ��^:]cx ° ìE[
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 Distribution of dead strips on p-side htemp

Nent = 405    
Mean  =  1.948
RMS   =  3.199
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 Distribution of dead strips on p-side htemp
Nent = 405    
Mean  =  1.948
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 Distribution of dead strips on n-side htemp
Nent = 405    
Mean  =  1.931
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n-side 

 Distribution of dead strips on n-side htemp
Nent = 405    
Mean  =  1.931
RMS   =  3.264

µ ]_ºf\�^:  �ô�ö�j ] ° ��^:]càG\��A]_	fbT	�¶8�Aa�zb�\&rzà'l^Ä	�¶Cb�	��Ó²�	�x'l^ � �A]cb�º ° ��^:]_x ° ¶·	�^
m � b&gÊ� ° ]cg� ° [
j  � g ° ��^E]_x °3� ^A � `��A\ � ece � r � ]cbGe � g&\&$��	
ec]c�Aa�	�º�^ � xGa&]®`8g&l¶Ã�`�� ° Ì-a&]c`EaX���xse � ]cb ° �Aa&W\&b&`�	�^A^:�e � �A]_	fb	�¶�g�l¶Ã�`�� ° à'l�´Ìkl�b ° ]cg� ° [ Þ �Ña ��° ��	«à'�b&	����g �Aa � �T�Aa�Or> � bêb�\&rMà'l^6	�¶�g� � g ° ��^:]_x ° ] ° e_	©Ì ° x'�`l] � ece � `�	fr6x � ^A�gÊ��	p�Aa�¸	fb��^A�ä�\&]_^:�gT]®bÕ�Aa� ° x'�`l]_á � `��A]c	fb ë Ì-a&]c`EaÊ] ° �  l� ìE[

ô'&>% ªG6I0¬«P0Pr6®A^.1D9D967Jr49-
��a�Õg&] ° ��^E]_àG\��A]_	fb=	�¶
�Aa&Ê��	�� � e�e_ ��v�� º��`l\�^A^:�b¢� ��° \&r 	�¶��Aa�Õºf\ � ^:gÈ^:]cb�º�`l\�^A^A�b�� � b&gþàG] ��° ^:]cb�º`l\�^A^A�b���] ° ä�\&]_��0b � ^A^:	+Ì ��° ` � b�à'l ° l�bO	fb�á&ºf\�^A  +ã [ Þ �¸g��r>	fb ° ��^ � �� ° �Aa � �¸�Aa�0^A�ä�\&]_^A�r>�b�� °
,dÉ Ò.-0/ � �uî � � b&g ,21qÊ -q×�Ñ � � î � � ^A ��° ]cece � ¶·\Gece_áGecec�g3[�±W¯��bþ¶Ã	�^0�b���^:]_ ° Ì-]_�Aa � a&]_ºfa ë � �uî �¸ì`l\�^A^A�b�� � �Aa&] ° e � ^:º�Ä¯ � ec\&�] ° \ ° \ � ece � g&\�k��	 � \&b�\ ° \ � e�`l\�^A^A�b��$]cbS�Aa�Äºf\ � ^Eg0^:]cb�º��Aa�\ ° b�	�� �;: �`��A]®b�º�Aa�¸àG] ��° ]®b�º0	�¶��Aa�Mg�l���`���	�^�]c� ° �e_¶ [
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Mean  =  1.615
RMS   = 0.6604

Stabilisation time
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Mean  =  1.615
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Nent = 366    
Mean x = 0.1682
Mean y =  1.279
RMS x  = 0.5267
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µ ]cºf\�^A  +ã�ö�¹ bÊ�Aa�0e_l¶·� � g&] ° ��^:]_àG\&�A]_	fb	�¶F�Aa�S��	�� � e8ec ��vu� º�>`l\�^A^:�b¢� ë ,dÉ Ò.-0/ ÷ ,21qÊ -j×�Ñ ì � �X�Aa�M�b&g�	�¶�Aa� ° � � àG]®ec]_{ � �A]_	fb0�� ° �l[���a�Ä^:]_ºfa��$xGec	�� ° a�	©Ì ° �Aa� � à ° �b&`�
	�¶'`�	�^:^A�e � �A]_	fbpà�l� Ì�l�bÑ�Aa��� Ì�	0e_ ��v�� º�`l\�^A^A�b��Ä¶Ã^:	frÏ�Aa�¸àG] ��°-� b&gºf\ � ^:gÕ^E]cb�º�[
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ô'&Â� :!67-;.�2l49-Ä-/.�F FH0¬D<;
µ ^A	fr � ecef�Aa&k]cb&¶Ã	�^:r � �A]_	fbz`�	fecec�`����gSgG\�^:]cb�ºÄ�Aa&��� ° � °�� ]_��a ��° à'l�bzx'	 °A° ]_àGe_F��	 ° l� � ä�\ � ec]c� � ¶Ã	�^C � `Eag�l���`���	�^�[¸��a��]_^�g�láGb&]c�A]_	fb � b&g��Aa�0g&] ° ��^E]_àG\��A]_	fb	�¶ ° �b ° 	�^ °�� `l`�	�^:g&]®b�ºÑ��	�Aa��r � ^A ° \&rpr � ^:]_{l�g]cb6� � àGec � [$��aG] ° ä�\ � ec]_� � ] ° \ ° �gÑ��	0g&�`l]cg�-Ìkl�Aa�l^��Aa�XÌ � ¶Ãl^Ä] °k� `l`�lx&���g¶·^A	frï�Aa&�r � b�\�¶ � `���	�^Ä	�^^A tÓ�`����gH[
�X\ � ec]_�A]c °z 0� b&g �T° � � b&gO¶Ã	�^¸Ì � ¶·l^ ° Ì-a&]c`EaOr � �A`:a�x'l^A¶·�`��Ae � �Aa� ° x'�`l]_áG` � �A]c	fb � `�	fb ° �ä�\&�b¢�Ae � �Aa�� ece3a � ¯�zà�l�b � `l`�lx&���g3[j l���`���	�^ ° Ì-]_�Aa=ä�\ � ec]c� �=� 	+¯�l^ ° a&	�	��0�Aa�r � ��]crM\Gr b�\&rzà'l^M	�¶-g� � g ° ��^:]_x °M� ece_	©Ì��g ë �  l� x'l^° ]cg�©ìE[C�-l¯�l^:�Aa��e_ °A°l� �Aa�	 ° -¶·	�^�Ì-aG]c`:ap�Aa�-��	�� � e'b�\&rzà'l^$	�¶�g� � g ° ��^E]_x °W° \&r6r>�g6\&xp¶·	�^�à'	��Aa ° ]cg� °° � ��� à'�e_	+Ì ��� a � ¯�zà�l�b � `l`�lx&���g3[Þ bä�\ � ec]_� �pß�� g�l���`���	�^ ° Ì-]_�AaT��	�	6a&]_ºfae_ � ` v�� º�M`l\&^A^A�b�� ° a � ¯��à'l�bTº � �Aa�l^A�gH[ ¹ b&e � �Aa�	 ° ¸Ì-a&]®`:a° � � b&g � ���Aa&�ec]cr6]_�k	�¶C�Aa� ° x'�`l]_ás` � �A]_	fbÕa � ¯�zà�l�b � `l`�lx&���g3[��a���u�AaÉ` � ��lº�	�^ � `�	fb�� � ]cb ° g�l���`���	�^ ° Ì
a&]c`:a ° ]cr>xGe � g&	� ° b&	��¸Ì�	�^ v�� � � eceCà'�` � \ ° >	�¶��e_�`���^E]c` � e	�^kr>�`Ea � b&]c` � e�x&^:	�àGe_�r ° [ ¹ \���	�¶H�Aa� � �zg& � gÑÌ � ¶·l^ °l��ô Ìkl^A�^A�`�	�ºfb&]_{l�gT��	0a � ¯�Xà'l�bTg� ° ��^A	 � �gg&\�^:]cb&ºS�Aa&z�� ° � ° ë Ì-a&]c`Ea�] ° `le_ � ^:e �� ¯�l^ �Ê° r � eceÅb�\&rMà'l^�ì � b&g��Aa�\ °�� `l`�lx&���g3[
��a� ° ]c�A\ � �A]_	fbÕ¶·	�^
�p	��Aa&l^ ° g�l���`���	�^ ° Ì ��° ec °A° `le_ � ^¸àG\�� ° ]®b&`�0�Aa� � a � g�à'l�b�� � º�º��g ��°z¹ yûà � �Aa�6r � b�\�¶ � `���	�^ ��Aa� � Ìkl^A � `l`�lxG���g3[�
ece�g�l���`���	�^ ° Ì-]_�AaTä�\ � e®]_� �Ñô a � ¯� � g�lxGe_l�A]c	fbp¯�	fe_� � º� � à'	©¯�¸�Aa� ° x'�`l]_áG` � �A]_	fb ë �
�S¯&ì � �Aa�\ ° �Aa� �a � ¯��à'l�bÕ^: tÓ�`����g3[
�X\ � ec]_� � j láGb&]c�A]_	fb �
\Grzà'l^Ä	�¶Fg�l���`���	�^ ° �
`l`�lx&���g �� t��`����g
 ��	�� � e>= 	�¶8g& � g ° ��^:]cx ° � ßÞWÉ Ò?-@/ � �uî �ÞA1qÊ -j×WÑ � � î � � � ß � � ß �

�
��	�� � e>= 	�¶8g& � g ° ��^:]cx °CB�ß
= 	�¶Cg� � g ° ��^:]_x ° x'l^ ° ]®g���  l�ÞWÉ Ò?-@/ � �uî �ÞA1qÊ -j×WÑ � � î �

� � � � �

� = 	�¶Cg� � g ° ��^:]_x ° x'l^ ° ]®g� B6 l�ÞWÉ Ò?-@/ � �uî �ÞA1qÊ -j×WÑ � � î � ���  �  � 

ß ÞWÉ Ò?-@/ � �uî �
D ÛÞA1qÊ -j×WÑ � � î �  � ô  ��

� g� � g�g�l���`���	�^�e_�`���^E]c` � ece � 	�^-r>�`:a � b&]c` � ece � � �  �ß  �ß
ô � g�lxGe_l�A]c	fb � �
�uí ô � ô
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� � àGec ��ö ��\&r6r � ^ � 	�¶ � `l`�lx&���g	T©^A t��`����gÉ�&� j Ì-]_�Aa^: ° x'�`��Ä��	p�Aa��]_^�ä�\ � ec]c� � [
Þ bñ��	�� � e ��âfã g�l���`���	�^ ° a � ¯�Õà'l�b � `l`�lx&���gò¶·^A	fr �Aa�r � b�\�¶ � `���	�^pÌ-a&]c`Ea ° l�r ° �b�	f\�ºfañ��	àG\&]cecg6�Aa�z���������&� j ë r � g�X	f\��k	�¶ �����>° \G`:aTÌ � ¶·l^ ° ì v llxG]®b�º � º�	�	�g ë �  l�VU ì � r6	f\&b¢��	�¶ ° x � ^A	fb� ° [

 �



W X *�;07$@:50#'9A*
;
��a�r � ]cb ° x'�`l]_áG` � �A]_	fb«¶·	�^>�Aa�Õg�	f\�àGe_�² ° ]cg��g ° ]cec]c`�	fbñr6]c`�^A	 ° ��^:]_x«g&l���`���	�^ ë �&� j ì�	�¶-�Aa�����8������x'l^:]cr6�b¢�za � ¯�à'l�bÉ^Al¯�]_lÌk�g3[���a&px&^A	�g&\&`��A]c	fb��� ° � ° \ ° �g=��	Oä�\ � ec]c¶ � �Aa� ß�ßf� Ì � ¶·l^ ° r � b�²\�¶ � `��A\&^A�g�à � �Aa�p±�\�^:] °A��° Zk	fr>x � b � a � ¯�pà�l�b�g& ° `�^:]_à'�g�]cb�g�l� � ]ce ° [ Þ �z] ° b�	��A]c`� � àGe_>�Aa � ���Aa�g�l¯��e_	�xGr>�b���	�¶ � g��g&]®` � ���g ° \�xGx�	�^:��¶·^ � r>>¶·	�^z�Aa&>à � ^Apg�l���`���	�^ °M� ecec	+Ìk�g °A� ¶· � b&gÉ`�	fr>xse_l���� ° �z	�¶ ° \G`:a ° ��^:\&`��A\�^A ° Ì-a&]c`Ea=b�l�g=��	�à'6àG] ��° �g�¶Ã^:	frV	fb� ° ]cg�>Ì-aG]ce_6r> ��° \&^A�r>�b�� °M� ^AÑ`�	fb�²g&\&`����gÕ	fbÕ�Aa&¸	��Aa�l^�[

¹ \���	�¶Å�Aa&¸Ì-a�	fe_�à � �A`:a ��âfã g�l���`���	�^ ° a � ¯�¸à'l�b � `l`�lx&���g � Ì-a&]c`EaT] ° ��	pà�X`�	fr>x � ^:�gÕ��	>�Aa�b�\&rMà'l^�	�¶ ����� b�l�g��gÉ��	OàG\&]®ecgO�Aa��&� j [8��a�pg&l� � ]ce_�g=]®b�¶Ã	�^Er � �A]_	fb�	�à&� � ]®b��gÉ¶·	�^z � `Ea«Ì � ¶·l^ � ° x'�`l] � ece � �Aa��g&lxGe_l�A]_	fb � bGg�à&^A ��v g�	©Ì-bz¯�	fec� � º� °l� a � ¯��b�	©Ì«��	�à'W\ ° �gz��	
º�^A	f\&x � ece¢�Aa��g�l���`���	�^ °]cbÕàG\&bG`:aÕ	�¶  �ô Ì-]_�Aa � e®r>	 ° �-�ä�\&]_¯ � e_�b���x&^A	�x'l^A�A]c ° ]cbÕ	�^:g&l^-��	p	�x'l^ � ��S�Aa��r Ì-]_�AaÊ�Aa& °A� r> ° l�	�¶�x � ^ � r>l��l^ ° [
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PJ"$(�"$,3"W;07F"W#
è  �é �Aa�S���8����`�	fece � à'	�^ � �A]c	fb �¼Å���M�8¼�»
�ü���·�p� Á �Ó�ZYl�:�����Æ��}=�������6�E�����
[
Þ í Þ b���l^:b � �A]_	fb � e�Z�	fb�¶Ãl^:�b&`�Ä	fb À ec��^ � ²�^A�e � �A]_¯�] ° �A]®`W��\&`le_�\ ° ²´��\&`le_�\ ° `�	fe®ec] ° ]_	fb � �X\ � ^ vS��� �Ó²��l^�\ â�â�� �Å	�^:]®b�	 �&���+�É �â�â�â���
\G`leÆ[&mWa ��° × P	PNE ë  �â�â�â ì ô �  

è �©é ��[Gik�ececÌ-]_�g �l����Á?]c�
^0��¿��lÁ³� Á �p��}G�W��Ò��Å���Æª��X�C�·}��A�����G�ÃÁÔ���E��}_^z��� Ò��`^0�l�´�:�������E~8Òl���¸�·�����8¼�»
�¦½W¬ Á �l�E�·�p��}G�k������¾�|��8��
\G`leÆ[ Þ b ° ��^:\&rÕ[ � l�Aa�	�g ° ]cbÕm�a ��° [&�- ° [ × JS	S �s� � ã ë  �â�â�ô ìE[

è �©é �z[si�	f\G`:a � r �l����Á.]®������ Á �u~l��Á�Ò����M�Ñ�&�ÃÁÔ�Æ�:��}��G����� Á ^0���´�A�������$Ò������8¼�»
������8�
�)�-	��� ßf������h \Gb�  �â�â�â
è ß�é �z[ d [Gik^:\&b�l^ �G� [n�M[ µ ^ � \&� ° `:a&] �s� [n�z[Gw
	�l¶·l^ v�� r>x � ��[ ZX[&���]cg��e ����������f���´�l�E�Ka��f������} Á �����E�:��������~kÒl���M�f���&�lÁ_�l�´~������A�Ñ~E�·ÁÔ���E��}��0�����Ó�u~����E� Á �¢���´�A�������:~�
\G`leÆ[ Þ b ° ��^:\&rÕ[ � l�Aa�	�g ° ]cbÕm�a ��° [&�- ° [ × JGPbH �s�� �©² ���fã ë  �â�â �fìE[
èv� é ��[�i�	f\&¯�]_l^ �T¼�»� dcz� Á �¢�2e��+ª��·}�ªÈ�´�:���¢}s��Á³�AªfÐò��~l�A�ÕÒ�����~E�·ÁÔ���E��}ó~������ Á �¢���´�A�������O���Ò�����}G�Ñ�l}s���Ác�A�+���Ó��}G���l~��·}G�´�����:��}&}��A�+������} m$^A	�`�l�g&]cb�º ° 	�¶Nf ß �Aa Ë 	�^ v�° a�	�xÑ	fbT±Wec�`���^A	fb&]c` ° ¶Ã	�^ d w¸ZÈ±$��x'l^�²]cr>�b�� ° f � � ¹¸� ± � ��lx&���rzà'l^ �� ² � � �8 �â�â ��[
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